In this data article, density functional theory (DFT) calculated data for the optimized geometries and electronic structure data of the neutral, oxidized and reduced forms of the fac and mer isomers of tris(amino-pent-3-en-2-onato-N,O)ruthenium(III) as representative example of tris(b-ketoiminato)ruthenium(III) complexes is provided. Energy-level diagrams of the neutral, oxidized and reduced molecules, show the effect on the molecular energy levels and the electron occupation of the frontier orbitals, when the neutral complex is oxidized or reduced. The DFT calculated data also confirms the spin state of the molecules and show that the fac and mer isomers of tris(amino-pent-3-en-2-onato-N,O)ruthenium(III) are equi-energetic.
Data
This data article provides the density functional theory (DFT) calculated geometrical and electronic structure data of the neutral, oxidized and reduced forms of the fac and mer isomers of tris(aminopent-3-en-2-onato-N,O)ruthenium(III), 1 ( Fig. 1) , as representative example of tris(b-ketoiminato) ruthenium(III) complexes, that can electrochemically be oxidized and reduced [1] . Table 1 provides the DFT calculated energies for the different spin states possible for 1, namely ½, 3/2 or 5/2, obtained by different DFT methods. The data shows that the neutral d 5 molecule has a low spin state of ½, therefore contains one unpaired electron, as is experimentally observed for Ru(III) complexes [2, 3] . The data in Table 1 further shows that the fac and mer isomers of 1 are near equi-energetic, thus both isomers are energetically possible. The data in Table 2 shows that the oxidized tris(b-ketoiminato)ruthenium(III) complexes are doublets (S ¼ 1, two unpaired electrons), while the reduced complexes are singlets (S ¼ 0, no unpaired electrons). The data in Table 3 provides the density functional theory calculated ionization potential and electron affinity for fac and mer isomers of tris(amino-pent-3-en-2-onato-N,O) ruthenium(III). Fig. 2 illustrates the effect on the energy of the molecular energy levels and the electron occupation of the frontier orbitals, when the neutral complex is oxidized or reduced for the fac and mer isomers of 1 respectively. The mainly d-based anti-bonding molecular orbitals of the fac and mer isomers of 1 are shown in Fig. 3 and Fig. 4 respectively.
Experimental design, materials, and methods
Density functional theory (DFT) calculations were performed in the gas phase on the neutral, oxidized and reduced compounds using the Gaussian 16 package [4] and the Amsterdam Density Functional (ADF) 2018 programme [5] . The data presented is obtained by different DFT methods (functional and basis set combination): (i) B3LYP functional [6, 7] and the triple-z basis set 6-311G(d,p) on all atoms except for Ru where the Stuttgart/Dresden (SDD) pseudopotential was used to describe the metal electronic core, while the metal valence electrons were described using the def2-TZVPP basis Specifications This data provides density functional theory calculated ionization potential and electron affinity for fac and mer isomers of tris(amino-pent-3-en-2-onato-N,O)ruthenium(III). This data can be used to understand the change in electron occupation and frontier molecular orbital energies, during reduction and oxidation of tris(b-ketoiminato)ruthenium(III) complexes. . Input coordinates were constructed using ChemCraft [18] . ADF Graphical User Interface (GUI) and Chemcraft were used to visualize the output files. The optimized coordinates, as well as example input files, are provided in the supplementary information.
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